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and studied in intact cells and in membranes from various tissues (S); binding can be altered or destroyed by treating cells with free or agarose-bound enzymes (5) ; the receptors are not detectable in intracellular membranes (S); adenylate cyclase activity in isolated membranes can be perturbed directly by physiological concentrations of insulin (6) ; and insulin receptors have now been extracted and purified from cell membranes (7) . Although these studies are consistent with and further expand the observations made with insulin-agarose, it is very misleading to suggest (as Katzen and Vlahakes do in their first paragraph) that any such studies are based on a "basic premise" which is "justified" by the insulin-agarose studies. By analogy, the growing number of important studies concerning receptors for many peptide, cholinergic, and adrenergic hormones, and their localization to cytoplasmic membranes, are not based on studies with insoluble hormones.
A "unitary concept" of insulin action should in principle be viewed in the same way we evaluate the action of other hormones. In this respect the basic but still unanswered question is whether all of the metabolic effects of insulin can be explained on the basis of a single, unique, and fundamental biochemical event. This question is dependent not on interpretations of existing insulin-agarose studies, but on a better understanding of the detailed biochemical processes which follow the initial insulin-receptor interaction.
I take this opportunity to present additional evidence for the inherent activity of new and interesting insulinagarose derivatives recently prepared in this laboratory. Insulin attached to agarose through very large macromolecular "arms," which consist of branched copolymers of poly-L-lysine-L-alanine can be demonstrated to be biologically active under conditions where no significant free insulin is released into the medium (Table 1) . These derivatives may be especially useful because of the large distance which separates the insulin from the agarose backbone, and because of -the great stability of the coupled insulin which results from the multipoint linkage of the copolymer to the agarose backbone. 
Generation Time and Genomic Evolution in Primates
It is widely accepted among those who study evolution at the molecular level that time is a major factor determining the degree of sequence difference among the homologous macromolecules of different species. Whether done on the globins (I), cytochromes c (2), fibrinopeptides (3), albumins (4-7), lysozymes (8) , or DNA's (9, 10), such studies have generally shown a strong correlation between the degree of sequence difference and the time that has elapsed since the two species being compared last shared a common ancestor. Substantial disagreement persists, though, on the question of whether the time factor should be measured in terms of astronomical time or generation length (9) (10) (11) (12) . These conflicting hypotheses have been subjected to direct test, and we here review evidence developed in such tests which strongly supports the astronomical time hypothesis.
It is important at the outset to make clear the distinction between measuring absolute and relative rates of macromolecular evolution. We believe that the failure to make that distinction has led others (9) (10) (11) (12) The basic strategy of the relative rate method is outlined in Fig. 1 in terms of three living species (A, B, C) whose relationships are known from nonmolecular evidence. If the time of divergence of A and B is more recent than that of A and C or B and C, the relative amounts of change along the A and B lineages (a, b), may then be estimated by comparing the A-C and B-C molecular differences. Thus, if A is designated as a primate species whose time between generations is long (for example, man) compared to that of another primate species B (for example, tree shrew or other prosimian), the generation time hypothesis predicts that more change should have occurred along the B lineage than along the A lineage. Thus, the critical issue can be tested without any attempts at absolute rate measurements, and therefore without any dependence on the primate fossil record. Assuming, then, a monophyly of the modern primates relative to any nonprimate mammal (13), we may let C represent a modern carnivore species. The generation time hypothesis predicts that we should observe a greater molecular difference between prosimian and carnivore than between carnivore and human. This prediction has been tested (7) by using a series of antiserums to the albumins of several of the Carnivora to measure the immunological distances to various primate albumins. We found (Table 1) that the prediction was not fulfilled. Indeed, the immunological distance to human albumin (162 units) was greater than that to any prosimian albumin: slow loris, 125; lemur, 135; tarsier, 137; tree shrew, 156. Thus, there is no correlation between the amount of primate albumin evolution and generation length, the two species with the strongest contrast in generation length (man and tree shrew) having albumins very nearly equidistant from our carnivore reference points.
The logical inference that must be drawn from these data in the context of the particular primate-carnivore relationship is that human albumin, along 16 MARCH 1973 with those of the Old World monkeys ( (5) . Antiserums were mixed in reciprocal proportion to their micro-complement fixation titers and used as described elsewhere (11) . The term inununological distance is used in the sense described by Sarich (5 (14, 20) , that the conclusion of a marked slowdown in rates of albumin, hemoglobin, and DNA evolution in the evolution of the ape and human lineages since that divergence inevitably follows. Any number of selective variables are then available to explain this "'slowdown," for example, generation length (10, 12) or increased placentation in the higher primates (19 more diverse a community is, the more stable it should be-at least if stability is defined in terms of resistance to the effects of fluctuations in the number of individuals of a constituent species (such fluctuations comprehending also the total disappearance of a species) (4) . We have postulated (2) that mass extinctions primarily affecting species belonging to assemblages of high diversity came about because these taxa, having lived for many millions of years in a predictable environment where there was little selection for genetic or physiological flexibility, were vulnerable to changes in the physical environment, such as the shrinking of the seas during periods of mountain building (5). Our postulate of loss of genetic polymorphism has recently been challenged by workers who have found that species of several different phyla from the deep sea, one of the most diverse ecosystems and apparently one of the most predictable environments on the globe, show as high a level of genetic variability as do species from less predictable environments (6) .
[Other studies, however, indicate that genetic variability among species of the Class Bivalvia decreases along a gradient from less predictable to more predictable environments (7) .] Among tropical plants, vulnerability to physical stress appears to result primarily from the loss of adaptations for dispersal and dormancy. Identification of the exact cause of mass extinctions is, however, comparatively unimportant in the present context; our primary purpose is to reiterate that, although the activities of man which destroy tropical rain forests are different from the natural forces that destroyed diverse marine biotas of the geologic past, the effects are likely to be the same. We believe that the lesson of earth history is that highly diverse ecosystems in physically predictable environmental regimes are in fact very fragile and require respect and care if they are to be preserved.
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